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Summary 



Solid gas hydrates are a potentially huge resource of natural gas for the United 
States. The U.S. Geological Survey estimated that there are about 85 trillion cubic feet 
(TCF) of technically recoverable gas hydrates in northern Alaska. The Minerals 
Management Service estimated a mean value of 21,000 TCF of in-place gas hydrates 
in the Gulf of Mexico. By comparison, total U.S. natural gas consumption is about 23 
TCF annually. The in-place estimate disregards technical or economical recoverability, 
and likely overestimates the amount of commercially viable gas hydrates. Even if a 
fraction of the U.S. gas hydrates can be economically produced, however, it could add 
substantially to the 1,300 TCF of technically recoverable U.S. conventional natural gas 
reserves. To date, however, gas hydrates have no confirmed commercial production. 

Gas hydrates are both a potential resource and a risk, representing a significant hazard 
to conventional oil and gas drilling and production operations. If the solid gas hydrates 
dissociate suddenly and release expanded gas during offshore drilling, they could disrupt 
the marine sediments and compromise pipelines and production equipment on the 
seafloor. The tendency of gas hydrates to dissociate and release methane, which can be 
a hazard, is the same characteristic that research and development efforts strive to 
enhance so that methane can be produced and recovered in commercial quantities. 
Developing gas hydrates into a commercially viable source of energy is a goal of the 
U.S. Department of Energy (DOE) methane hydrate program, initially authorized by the 
Methane Hydrate Research and Development Act of 2000 (P.L. 106-193). The Energy 
Policy Act of 2005 (P.L. 109-58, Subtitle F, § 968) extended the authorization through 
FY2010 and authorized total appropriations of $155 million over a five-year period. 



Gas hydrates occur naturally onshore in permafrost, and at or below the seafloor in 
sediments where water and gas combine at low temperatures and high pressures to form 
an ice-like solid substance. 1 Methane, or natural gas, is typically the dominant gas in the 
hydrate structure. In a gas hydrate, frozen water molecules form a cage-like structure 
around high concentrations of natural gas. The gas hydrate structure is very compact. 



1 The terms methane hydrate and gas hydrate are often used interchangeably, and refer to the 
methane-water crystalline structure called a clathrate. 
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When heated and depressurized to temperatures and pressures typically found on the 
Earth’s surface (one atmosphere of pressure and 70° Fahrenheit), its volume expands by 
150 to 170 times. Thus, one cubic foot of solid gas hydrate found underground in 
permafrost or beneath the seafloor would produce between 150 to 170 cubic feet of 
natural gas when brought to the surface. 

Gas hydrates are a potentially huge global energy resource. The United States and 
other countries with territory in the Arctic or with offshore gas hydrates along their 
continental margins are interested in developing the resource. Countries currently 
pursuing national research and development programs include Japan, India, Korea, and 
China, among others. Although burning natural gas produces carbon dioxide (C0 2 ), a 
greenhouse gas, the amount of C0 2 liberated per unit of energy produced is less than 60% 
of the C0 2 produced from burning coal. 2 In addition, the United States imports 20% of 
its natural gas consumed each year. 3 Increasing the U.S. supply of natural gas from gas 
hydrates would decrease the nation’s reliance on imported gas and reduce U.S. emissions 
of C0 2 if domestically produced gas hydrates substitute for coal as an energy source. 

Gas Hydrate Resources 

There are several challenges to commercially exploiting gas hydrates. How much 
and where gas hydrate occurs in commercially viable concentrations are not well known, 
and how the resource can be extracted safely and economically is a current research focus. 
Estimates of global gas hydrate resources, which range from at least 100,000 TCF to 
possibly much more, may greatly overestimate how much gas can be extracted 
economically. Reports of vast gas hydrate resources can be misleading unless those 
estimates are qualified by the use of such terms such as in-place resources, technically 
recoverable resources, and proved reserves: 

• The term in-place is used to describe an estimate of gas hydrate resources 
without regard for technical or economical recoverability. Generally 
these are the largest estimates. 

• Undiscovered technically recoverable resources are producible using 
current technology, but this does not take into account economic 
viability. 

• Proved reserves are estimated quantities that can be recovered under 
existing economic and operating conditions. 

For example, the U.S. Department of Energy’s Energy Information Agency (EIA) 
estimates that total undiscovered technically recoverable conventional natural gas 
resources in the United States are approximately 1,300 TCF, but proved reserves are only 
200 TCF. 4 This is an important distinction because there are no proved reserves for gas 



2 U.S. Department of Energy, Energy Information Agency (EIA), at [http://www.eia.doe.gov/ 
cneaf/coal/quarterly/co2_article/co2.html]. 

3 In 2007, the United States consumed approximately 23 TCF of natural gas, of which 4.6 TCF 
were imported. See EIA at [http://tonto.eia.doe.gov/dnav/ng/ng_sum_lsum_dcu_nus_a.htm], 

4 These estimates are as of 2006. Global proved reserves of conventional natural gas are over 
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